Construction, expression, purification, refold and activity assay of a specific scFv fragment against foot and mouth disease virus.
An active form of a single-chain antibody (scFv) from the murine monoclonal antibody (mAb) 1C7, which is specific for type O foot and mouth disease virus (FMDV), was produced in Escherichia coli. The complementary DNAs encoding the variable regions of the heavy chain (VH) and light chain (VL) were connected by a (Gly4Ser)3 linker, using an assembly polymerase chain reaction. VH-(Gly4Ser)3-VL genes were screened by phage display technology. The sequencing results showed that the VH gene of scFv was composed of germline VH76-1BG-DFL16.1-JH4 and the VL gene of scFv consisted of germline bw20-JK2. The resultant scFv gene was cloned to the pPRoEX HTc vector and expressed in E. coli as inclusion bodies. After extraction from the E. coli cells, the inclusion bodies were solubilized and denatured in the presence of 8 mol/L urea. The expressed scFv fusion proteins were purified by nickel-nitrilotriacetic acid and finally renatured by dialysis. The purity and activity of the purified scFv were confirmed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and enzyme-linked immunosorbent assay. The result revealed that the 1C7 scFv conserved the same characteristics of specific recognition and binding to type O FMDV as the parental 1C7 mAb.